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1 

^s^ffi^ !t t> * i fc fc -r & nmmm. 
^z>nffimmmcDmfamm^®~c% d , io 
Miasms ^ ur^w. «^«^^aiiiE^f&o^ 

7W7"^y^y^a|^t^ ? UTiiiff^lifrf &&co-c 20 

; k £#^k-f -Sif^iM 2iatft^rtlli*gg, 
c if *ii 4 ] irxam? ? y r , ttriESit tes 

ffi*W>?WW£ ? U TTS i> cot* 0 , ^omjIEEIftjf 
k -T S If $31 2 ± fc(± 3 IBi^WI^I. 

mM? ljt3W\ ME^ffi^coBuiESiffls^s&o^ 

L/Tlh&iOT&&£k£WMk^£fif:£Il4fE 

[ m&s 6 ] mtmim 9 y r#a# . ^msmw& 

<mmM?k 7VT-t&i> cnX'fo & Z. k £ k -f* If 3< 
[tf*H7] mlEEMWWR^a**, SIBfcSfuWS- 

4 if *ii 1 6 v v$*fu&» 1 ifliatft^rtiiitga^ 40 

«arc^3^R«M5taE'cJ<il««*il«i-* ico 
T» 4 £ k k -T 1 & 5 V vfihj&» 1 iIIB 

0 Onm— 4 2 0nmCO!ljtB3££ 13ieSgKg|!l3!B9tt~& hCO 

xh o . 
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; k *m®Lh~t&mim 1 *»t 7 w^ia* 1 iiib 
imsm 1 0 ] mmmm^&tf. mmytt Lxm^ 

4 0 0nm-4 2 Oiu<Ojai836tlr£«iB5(C|HS*^-4 i 

^se*^ ?ft* h titzs. ^ tea* 4 m^mcow/t lzm~3 
< mimit wtcth i> co*c'ife s <r k zmi t -tz it *n 

1 7 1 iliBWc^IfiiiH, 

[ff^iii 1 ] friB^it^s^\ wiB^k Lxmm 

B±Mfi4 0 0nm-4 2 OnmOflHSJtS' mrlBffi*SP 

fnaafW8«¥s**. MiE#{f§^co^itt ± dmibus? 

^coosjft- i 19 ME«^*^^ 4>fut»*fcat^ < 

»Ms«*aww-& twfts £ k *#mk-r4if«Ji 1 

*»^> 7 V ^-Ttl^ 1 JllBttco^lIit^So 
[ff*il 1 2 ] «HE3l3H»#Bb& t » frfE^k LtiWH 
3Kfc«tt^jS^4 0 Onm— 4 2 0nmC0ffi)*a^Srtfi|B|i^gp 

%0gmx. ± o mrtEfS^gp^^^^^s^fc^-s, 
k *#sk t-4if*ii i 7 u-rn^ i mmcopim 
int&a 1 3 1 w§s%mt¥8ttfi* mtttt txmm 

Jtii kl/m.^A 0 Onm-4 2 OnmCOJUe^SrffflBli^SP 

oiBstfcJ: o mmwmm^ft&^tLfzMMzm^K m 
±mzmm-tz>i><vx-$>t). 

mtmnM? u r#a*«, MiESittSK5i^c7)^< 1 1 

-SP, mlB*¥te^^fcJ;^BfriEWtigfgK<7)S«?t& 

msm 2frt>7\ vftifr i JBfEaco^MM^M, 

[^COplffl^l^] 
[0001] 

mzm~3< %m&wfcrh pmrnamm t . mzm 

[0002] 
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mm- h m%mmw&mm-mt l z& v >xmm ztix^ 

Hte*:&<JtlttL,TV>4. 
[00 03] jfi^Tli. fta«<Oi(fflgft*qt». WifccT) 

mitmmzm^-r. m&&Mim. mm^bmm 

#&KBm£.Wt4 i b #"C* t, CC 
[0004]j£%, 1Wm-l7672l#^£iEtt§;fLfc 

j: 5 ^mmm^^zm^mm^m^mttimmm^m 20 

S^Pti. CMD (Charge Multiplying Detector) -C 

c d t mxti. mm<vm&w,m*'cmmn z Fbm z ? 
•e£ t&m&sj x&mt * ^ t A 1 * < , m^ft^o 

d-ccdJ i*ilg«Sa»:f5tt*TfUf , JHBB3t*H-^"C 
&i «*FC fcSHftSfr 3 £ fc A 1 "^ 4 . ifeCMD- 

c c d *«3ti*3SiKarfc»imuf , ataasbfrct 
jmm- * i 1 3&*r # & . £ z> ? a ycvmwM&mT 
mLtzmmmwb t-m, «M2ooi-293i3&#fc*<o 
nfc&xvmmmm^mmmztLxv^e 40 

[00 06] 

imi&MmLJ:db^-&mm l^l***^ r9we 
«>, ^<rmm%^z^±Kh/AXifi^<^ asLv^a 

[00 07] JJEWflfl«^t«ifcH#jffla^Fli, 

m*fi#^-ir4tL4^my-f x^BteJiflHaw-* £ t# 50 
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4 tstiMKW 1 4 y >r xii , wroe 

ztt^<vm;mmzmMnmmmizm.mL%tvkfr 
wmtmTmmztix l 4 v \ y >f xsisjDS -^t l 

4 5 Zb&fo-otz. 

[0008] 3KMH(i, JJEW»fcUt»T, mtMSK 

ffiw«»»jat!rt=* 1 4 y >r xsat^s^r* ; 1 1 «t 0 , 
s/NZfatzttftjjm^-zn&zbtfTZ&piWM 
mwzmmT 4 £ fc * ae^i: -r 4 1> 4 . 

[0009] 

«tflMR^. «ffiitfg#a*^-?-4H#:Mffe#ai:^ 

[0010] r;?, r Slffitf3fcj kli. ^^fiBWSti 
fcifcfcJ: 1 9H^^^^^tt4^^S*L. fi*e^l 

[0011] KiBH*Hi«¥Bfa& 1 , imwmnmw&m 
mmmmmy^Kb t-gp, *¥te5MK4^iim(ie« 

4o 

[0012] mtmrnM? u r^mt, mttewvsm 

[0013] ttz. mmmvM? ur#a«, unssfi 
^ y^Wmiiiz . y u rmwitmi-th hnb-t&zbh 

TS4o 

[00 14] ££T% r 7 i / _A7'5y^y/fi|^ J t 
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imm 2 ti^mmzMM l x v ^ . 
[ooi5] mrisn*ffift^s^\ ^msgsi^d^ 

[0016] pildS«^^ 'J T^Stt, ^Stttei*?^^ 

aTOft^ur^-ftfc^fc^iifct-cs*. mien* 

iLt:it0>"?&'3Xi>i;\\ io 
[0017] flrasessit^aa*, mmt Ltmmt* 

ZZX riHfflMSj &Mi>5v«3I 

[0018] wffi%mt%m&. m&tt ltsjm o 

Onnt-4 2 0nmO)l)e^;Srf)IBtl^SPtMlI^-r-S> *> Of 

Srswa-r & t, t -r £ ^ t £ . 

[0019] ijiaesH8f¥K#, mib^ lt^*4 o 

0nm-4 2 Oimtomi^&1^m^tZMttt&i>0>~C 

££„ 

[00 20] MfBMW^g^ ituiB^k L-C«H3tti 
it/ifcg4 0 0nm-4 2 OnmOlie^Sr HrjIBtl^gP^ 
IttN&fcOTiMUf, %lEB9ttJf{ft#8tfc LXii. frlE 

[0021] mttmm^mjK mmyet Lx*mx& 40 

it/ifi^4 0 0nm~4 2 0na£3Jij^£%iEiiftffit3!B 
i«-4t>wr**Uf, MIBH#«W3kLTf^ MfE 

[ 0 0 2 2 ] Z £ T\ r IrtEBteSiJK^MI* (C i 0 MIES 
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^fcibfcf££«^££k£SBfcLT^£. Miff. 0E 

mmzm^v^zjmim±mb mts «r t xh £ . 

[0023] HfrlB3i£B§W#a^, MIE^i; tTiSBJ!^^ 
J;t>'iS*4 0 0nm~4 2 OnmOlj^Sr IfrlEH^gP^ 

mmizx k> mmm&x*5mztif<:mmizm~3<mi% 
ft, fci^tjiBiie^oHiitfcJ: vwmwmm^m: 

ies«^^ ur^t Lxiz, mimwMms&cD^K 

fc«>-», tWE*¥teSISi3J;t/-mrtB«^mfgf&oS* 
if £ ij r-TS t, OT"& 0 , ^offflEjl^ft^fSftA 1 ^ 
«HE»3K«<^WRfc:fl!1 0 flfcb £ ISO 7 A 7' '5 > v 
U rmitltW^h i>cr>k~t h £ i: 

4. 

[0024] 

[0025] HfriEia*«ffi#a^\ m^KMSoiif*^ 

[0026] mfEaS^ 9 V T^mK > 

Art ? y r-r* t> oti>m, ^iKSKfc «tt^«wt 

fl5fflko««ffif o^t; J: 0 ^ t £ J A Xifi&jiim^ 
ttlh.l\t1tffi±.X%&« 

[0027] mimnM? v r^mfi. ? u-i*?? > 
* yymmz . rnm^^mma x xsmmffiMimn 

X'foixlimUco&MWmcoBWM * ^'Jrnico 
SK, frlES^timoSS^O»«(cJ;'9*t£y^ 
[0 0 28] ifc. 7 P—Ay^^y^'OlSt. 
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y^mrsui. ^yemxwA yu-^^mfhtix 

U&i§-£^<, £C9%£fci4, 71/- A7?y^y/ 
§^U71/-A h 7 yX7 r -IC C Df til 7V— 
X7r-lCCDife|»^tt7l/-A-f>'^-7^>'SC 10 

[0029] tt, tdBBHSf^gw*, fluia^t l-chb 

BJ3t^lalBll^gPtH?jf^-s few* 0 , mrlEia#:f«ft 

*utKH3efca6cJ< h nxh&m^z 

[0030] Mie^it¥f3/?>\ maatk lt^*4 o 20 

Onm-4 2 0 nm»JIJiiB3fc£ MfB«lft^H3*f-r& t COT 
ftO. WfEIHttKH&^&a 1 . BulBll^3tOBBJft;J; 0. 

[00 3 1 ] wmmm^-mK flfria^i: lt»*4 0 

Omit- 4 2 Ora^HBBJtSlrEWSEaffciBW^&^fS-C 
HUfBI3#*«^W, mlBB!l^<7)BBJf £ J; 0 , 

[00 32] UE3l£!rat#S**, itulB^k L-C«H3tti 
±tf$fcg4 0 Onm-4 2 OnMOEfi^fc H^Effi^gSfclS 

mttz J: o fflBS^aPTKIt § *tfc6CSt3(£fc*3 < mi 
i t^f BHjjE^BSM i 0 fuf Bt&SKS^ 4> l&tf 

S. 40 
[00 33] m&tsm¥&&. WB9tk LT#H33fefc 

£1^*4 0 Onm— 4 2 0 nm^ll^Sr ffiOBRttblH 

matte, i o mimmmx-mt £ ^utRW^^uetaE^ 
[ o o 3 4 ] a >t . msxmt^mtf. msxt ixm 50 
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BJlTfcfeJ^'ife^ OOnm-4 2 0 nm^M^^ BUlEtlS? 

6«*6*i.fc«3e(c*^< sweats mmtz 

t=s mmffi%7VT-T&cox\ mm^< s/n^[^±§ 

[0035] 

ht'^d, B2ii#rtaiBmfc8»3*isccDflw 

g, Bit (WfeJK) LbtJ«»aiS»LTs 

*^rt-4 CCD Sffigg^-CMffi L . H^SP^iii^^ ^7 5 

[0036] *$tm<nm i cvmMnwmizfrfrz, « 

100. SgBH3K*H^-&3ta5*«i.5RaH J B^=. «y M10 , 

c c D$mm=?-<vmftiM»t& ccdf?^ ^120 , 
wmLfzwim^z* y-mmt Lxm^-tzf^com 

[0037] XrJ-TgP100 i4. rt»fc5fe**"C®tf« 
^-f h^W H101 ioj;t/ , CCDir-7';H02 S:fili.TV^ 
4. h^'-f h'101 fcitXCCD^r— 7';H02 CO^iS 
gp. iP*>xn-TgE100 05feSSPt;(4. B30J5lx>'XlO4 
fcit/M^l/^XlOB ^^iiT^^o CCD^r-y;H0 
2 «03feiB»fci±, «?tmfSI&^*-r-g,ccDfl«*^io 

6 T&^^fU fgCCDfSftS^-106 fcli, TUXA.10 
[0038] C C Da«3g^-106 (4. H2 t^rt «t 5 t 

^-B#^«mfcJ;VK^^ff3SmgP22, m^m^yK 
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WMZ 9 U T"$"5 ? DTK W V26^ffiiT W6 . 
[00 39] gftg|521i4, 7fc«3E#tfc , ti-f-«?tOSie 

isaj*i i f'3am6isccD3i!WtKnffl, mmm^xm 

ttilE 3 o« 4 ooSKSkM C C D 31*»6 
gP21^IBKLTV>S^\ SBR«ccDJWWIH t l06 14, 
f$«i: KS«tf5SM6iSCCD31* J K(t'93h.'CV^ 
ifc, #M&ilCCD31tcU:, a«ffir£££CK 
&LX9V T-^h 9 0 T*32#R(t6*rC^* . 10 
[0040] #ffig£22J4, SfV^Hg^fci: 

j!CCD33*^ffijSS^TV^ 0 #S[ttte3llCCD33t 

ii, a«ff*»Rfc«ii6L-c ? y r^s 9 y ras43&*K 

W6;h.T^4. 7jcTteillS&23(i. # 3 HR3iiCCD35j&»£> 
[004 1] ®fiifl|»24(i, £RO«WiMS*A<36j&» 

t&nfflmmmzm^x. zjizt&wRtmmLx 20 

2. * 3 HEjS»23*J:V«flrftfS»24«), 5BCait21fcH 

[0042] ? U T K W y26J4, S?^ £SKi*B#fc, * 
¥Skj1^2207KT«SMC C D 35fc 4 ttfEfi«gK24<7>1B 

[0043] tii:fjg|S25J4, fi#*ff*fi#*EE ( 

[0044] 5>f h#>f h'101 (4. RrBJjl- >y Mio ^ 
SfiRS*U:^&. CCDjr-^102 (4, CCDlif 
7106 OlMMWMfi£ftSI^74* >103ai;, CC 
DtRtR3R^106 3&»^>M-*«ff*i*»ffi'tm*5-f >403b 
hm^h^tl. WMH yi03aCO— Si4, CCDK5 

Si- - y M30 ^SBRSflX^*. 
[004 5] ^^---y MIO (4. BfiftfclfffJ-fS* 

■fey^5^r36>6*&afe*ain, aa-fe*«in t 40 

)V9m%Mm fcflteT^i. 
[0046] IMmWiyJ ^9114 {4, 03fcjjr$-J: 3 
(C, R^a^T^R^/l^lUa, G3££r3Sifi'f~S G 

ymffi&m-f&^x9mitetfrt>ffimztn:^&„ v 

X7SP114d^j;0. {HUB* (RMS, G3fcifcJiB3fc) # 50 
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ESItSixTV^^PalU, CCDaW»^106 TS4, 3t£ 
gP21^^Smg|522Ml-?m^f^«5jiS^I. . 
[0047] CCDH5>fA*120 {4, CCDJSffi*?10 
6 <0»fts*>f 5V^*IWflW-i»fHSM«S-*fc, 

[0048] >y M30 {4, CC DgftSH 1 

106 TMi&ztLtzm^-coTv-txmmi'ffo mwm® 

»131 , SM*Q«0»131 , Cl»6*ufciMMI#fcf*^ 

^;HW-«A/Dse»iHi»i32 , ^^9)Ht^tirzmm 
ft^-&#fetti'«ff-r^Bm^^yi33 , RMfluc^u 

133 *^|s]B#^$nT HtaSfufc 3fi<0HflMi9* t'f 
=5r&, 3ybo-^i40 i4, #«fl[fc«8R§ 
[ 0 0 4 9 ] SrtS. «3l5aS21, «WSC22, 7fc^F«Kiiff§2 

3, «#m^s&24{4, *fMHfc*jtt*H«a«^at« 

fig;-rSi)(7)t:*0, 4/£^Ur*32. 9VTM34&XI/ 

[0050] JUT. *sKat i &sf i ^mmmmxhh 
3-7°a5ioo ^tw^o«i£»fc»Hrr*. 

[005 1 ] RB«*K»"«IRe>»#£iffilH- 

112 jWB»S3h., afe^m s^^a-fejb^atajsii. 

4)V9\U ZmM-tZ, VM7 4 JV911A T'(4, ziyh 
cr— 5140 t^^cnm^zm^^X ^ R7 4 nsfWtetftt 
»±tci«S3h.Tv^. ic?)fc«>, a-feJtli, flB«7>f 

;P^114 SrsSi-f&fcRftLrfcSrS. RfLrii, 5 
>f h^W h'101 tAIt^tL, Xrj-rg|I100 <0ife«4-C 
#3l6Snfc». Ha^l^XlM 3&»6W(E8l510^|B»5fL 

[0052] H^lOT'KItS^R^L r COm^t 
{4, ft7tl^>-Xl05 t;4i9ft7t$^, TUXA107 iZR 
MIX, C C D»ffiil^l06 ±t;R^RftfftZ rttX 

[0053] C C D mm=tm T"(4, S3tSI521c7)^it 
(BMCCD31fc:*JV^T, R3eR»«Zr3Wee$ft, ± 

[0054] Bf^i^jWHSiH-* t , ^ /V^114 

Ti4, ayba-^140 ^^Oft-f-tSo'^T , vx^ 
aM4**3C»±fc:S{lSfi4. i^^^-f h^W h'101 

CCD31tC«ffi$^«^«^(4, «mg|522^aigK31 
c c D33^,te^Sixl> . S/t, ft^-S^SKteMC c 
D3W^S«gP22^Kii§^i:f*t, SKKiMCCD 
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[oo55] mfM22cDmm.<&mc cD33i l zmm$tifz 

KMC C D35£JII&j|£ oa* *IS o 
[00 56] 7KT«KMff§23T1±. ft 1 V<mm<T>\t 

tuviuz&x^T . imnmmmmmmimizm^^^x 
[0057] %ft&2iT*m3mztiKM 1 y#<o 

im^Mtfi . 7K^F«KjiS&2307]c^SEM c c d 35fc =t vm 

mtiztifzmk. ttfc^k^y^y^yymmz. * 
w-^mc c D35& xifm^mm^^ecommm^ u r 

[0058] accoa 1 5-r yoft-f-m^*. # 

tim&{ti^ftz> t . mz^co±.crm i?-t ycom^wm 

*ufci£«. tth-hyu-^y^y^yywmiz. mm 
»22^aiei^ccD33tea;§ii/a8Wffli, ^UTSP 30 
34?r^-tTK«^lKji§#ir ^'JTStLS. SJtTk^K 
i*C C D35i3 J; I^TOWJflH: ^36«05S«r , ?'J7H 

[00 59]^, ±ISO#WgP22tr:#«$tL^fI-^« 
7f <0M<^ft L»ff **tf **«h.T ^ I. IBIfc: s G3t L g tfgg 

%VyX\05 izX^myt^tiX. TVXA.107 IZKML 
T, G^RjtfftZ g LT, CCDfif£im06 Tg^ 

s*mv&. ccDS«ii^io6 izmfhmmm 40 
Ktzmmwmtmzm^ ^xmn^txx\^. 

[00 60] C C DjH|«m06 i D ffi*§*UfeRH« 
M^Wx-v M30 0>##*SilIF»13 

1 x\ Tu^xmm^m^tiRmm.m^tLxm^$ 
msm ^ u 133 cDRmmimcDimmm^im^ti^ . 

[00 6 1 ] HaWrWftfcJ: 0 GH«g#is Jtf 
BHftfi^roff^a, -f-fl-ffU Hfl^< ; e l J133 OG 



f§HH2 002-325720 
1 2 

[0062] Sfe^IMfWi^t U 133 tffittS 
lit LX&xkZtit. 

[0063] J3Lh«RBBTHHA>3&»* J: a fc, *HJWJ 

y TWSHz , 7jc^l6iMg&23fc =t L K «^mfS^24tf0^m^ 

7fc^FlsjiS&23i3 iV«^tMfSlf§24^a«#^ ^ U Tth 
COX, S«gP22, 7K¥iS31f&23t3j:^«^m«f&240?S 

Sfir<oiNit= i o * t s y x-srfgjig-r a i t , 

*SI52W^ 6 «»gP22t;fI-^-«#^lKjS S titz tSdi , 

S3ti52i«os®t «> ^ u rstii -mmmmcom 

[0064] TlsllMUffiTtt. H#:ffiffe#at 
-Ah7>-X7r-S^CCDfSf&3l^^ffl^^^\ i 

-f vl^c c DSMHE^^fflv^; ; t 

[ o o 6 5 ] sri^ wtaica^feiom^t^asLjwaM 

TlT^ix, WmB22, 7KTKiHS&23*3 ilXfl: 

[0066] iXtc, H4~H6*«BLT, *f& B JtJ; 

h m 2 comimzmmcommx'h & mmmmms^ 

0. 05 WI«ES CCD Ml 

h 1 *j j;txia2 *<?mmh mmommizizm^zttL 
xh 0 , %ti^\,z^^xcDmmmi l z&^<nm:\m } o% 

[0067] i^ffiKrtaiBIKtt. ^«^^0jS 

-BftiitT. ^~?±lzm?n't&l><nX'fo&« 
[0068] *%mcrM2cr>mmmW.l l zfrfrhftm& 

1. %M<n>m$^tMfr>tihnmzffix%ti&xzi--Tn 
200. mytmmmmcomm^m-^m^mt^mm 

3--vh210 , CCDJI«fR^CO»ft*$lJfflIt--l»CCD 

H5>f ^'220 . m?m*m%M.&m&<nm*mme>wtt 
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mmmtrftommmwj--v 1-230 . m^A sy/^ 

S^W^JfiiK^-Bll) 

[00 69] X=7-T§P200(4. ^gPt^S^ Tffit/S 
5Mb #4^201 i3 ±y'CC vy—7)VAQ2 antx^ 
vA htfA K201 ii iVCCD^r-77P202 
i^Xn-T^200cDftSSglU=«4. H3HJ5^yX'104 
&J:t/*f!|%^yXl05 Srff^T^S. CCDX-X7120 10 

2 coft3SSIU=l4, OiI"8^7 4;i'*#*lM?*t(^ 

CCD»fiS^-205 ^'ffiScSiX, MCCDjt«^205 
ttt, 7°U XA107 ^'KDfW^iXTV^ 
[00 70] C C D jj|{t5^205 14, II 5 t^^i: d 

iMK23 fc, «?i$f*tfgf&24i:, &^M25t. g^gP4U * 
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SOLUTION: An organism observation part is imaged by a CCD 
imaging device 106 and displayed on a monitor. In this case, a signal 
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electric charge photoelectrical^ converted by a photodetective part 

21 is transferred to a storing part 22 every prescribed time, 
transferred additionally to a horizontal transferring path 23 in order, 
multiplied by an electric charge multiplication path 24 and outputted 
from an output part 25. The residual electric charges of the path 23 
and the path 24 are cleared through a clear drain 26 every horizontal 
blanking period just after outputting of a signal electric charge for one 
horizontal line at the part 21 . The residual electric charges of the part 

22 and a vertical transferring CCD 33 are transferred to a substrate 
cleared through a clearing part 34 in addition to clearing of the 
residual electric charges of the path 23 and the path 24 every frame 
blanking period just after outputting of all the signal electric charges. 
Thus, making of noise due to the residual electric charges is 
reduced. 
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